MynumumnaasHoe 0r0pKeTHOE 00111e00pa30BaTeIbHOE YUPEKIACHUE
«Cpennsist ob1meodpa3zoBatenbHas mkona Ne 16» ropoga OOHUHCKA

Padouyasi nporpamma no reomerpun 10 — 11 kaaccsl
IHosicHuTeabHASA 3aNMCKA

PaGouas mporpamma mo reomerpun 10 kiacca cocTaBieHa Ha OCHOBE (eaepaabHOTO

KOMIIOHEHTa TOCYAapCTBEHHOTrO 00pa30BaTENBbHOTO CTaHIApTa OO0IIero  oOpa30BaHUSA,

[Iporpammbr 1m0 reomeTpu K ydeOHuUKy mis 10-11 kmaccoB o0mieo0pa3oBaTeIbHBIX IIKOJ

aBTopoBJI.C. AtanacsHa, B.®.byry3oBa, C.b.Kanomuesa, 3.1". ITo3nska u K.C. KuceneBoii.
Jlannass pabGouas mporpaMMa TIOJHOCTBIO OTpaxkaeT ©0a30BbIH YpPOBEHb MMOATOTOBKH

IIKOJBHUKOB MO paszzaenaM mporpammbl. OHa KOHKPETU3UPYET COJEp)KaHHE MPEIMETHBIX TeM

00pa30BaTeNbHOTO CTAaHApTa U IaeT pacipeneieHre yueOHbIX 4acoB 10 pa3zesiaM Kypca.
Pabouvas mporpamMma BBITIOJIHSIET IBE OCHOBHBIE (DYHKITHH:

Hngpopmayuonno-memoouueckan byHKIUA MO3BOJISIET BCEM y4acTHUKaAM
00pa30oBaTeNLHOrO Tpollecca MOMYYUTh TNPEACTABICHUE O LENAX, COJACpXKaHWM, O0OmIeH
CTpaTreruu OOYy4YeHHs, BOCIUTAHUS U Pa3BUTH YYallUXCsl CPEACTBAMH JaHHOTO Y4eOHOTO
npeaMera.

Opzanuzayuonno-naanupyrowiana GyHKIUS TpPEIycMaTpUBaeT BbIJCIEHUE OTaroB
o0y4yeHHsI, CTPYKTypUpOBaHHE y4eOHOro MarepHuasa, OIpENeleHUE €ro KOJHMYECTBEHHBIX H
KAYeCTBEHHBIX XapaKTEPUCTUK Ha KaXXIOM M3 JTaloB, B TOM YHCJE JJS COJEP’KaTEIbHOIO
HAIOJIHEHUS POMEKYTOYHOM aTTECTalluU YJaIIuXCsl.

CTpyKkTypa 10KyMeHTa

Pabouas mporpamma BKIIIOYaeT B ce0s1 CIEAYIOIINE Pa3IeIibl:

MOSICHUTEIbHAS 3aIMUCKa;

OCHOBHOE COJIEp)KaHUE;

pUMEpPHOE pacrpesiesieHue Y4eOHbIX YacoB MO pa3/iesiaM MIporpaMMBl;

TpeOOBaHUS K YPOBHIO MOJATOTOBKU yUaIlUXCs;

TeMaTHYeCKOe TUIaHHPOBAaHKUE yueOHOr0 MaTepuarna;

yuebHoe U yuyeOHO-MeTouuecKoe odecrieueHre 00yueHus JUIsd yJaluxcst U yIUTesl.

O01mas xapakTepucTuKa y4eOHOro npeamera

I'eomeTpusi- OIMH U3 BaKHEWITNX KOMIIOHEHTOB MAaTeMaTH4YEeCKOT0 00pa3oBaHus, OHA
HeoOxoauMma JiJIsl IpUOoOpETeHHsI KOHKPETHBIX 3HAaHUHN O MPOCTPAHCTBE U MPAKTUYECKUX YMEHU,
(dopMHpOBaHUS A3bIKA OMHCAHUS 00BEKTOB OKPYXKAIOIIETO MUPA, PA3BUTHS IPOCTPAHCTBEHHOTO
BOOOpa)KEHUS U UHTYUIIMH, MaTEMaTHUYE€CKON KyJIbTYpPhl U 3CTETHUECKOI0 BOCIIUTAHUS
yuamuxcs. M3yueHne reoMeTpiui BHOCHT BKJIA/I B Pa3BUTHE JIOTHYECKOTO MBIIIUICHUS U
dbopMupoBaHUEe MOHITHS JOKA3aTENbCTBA.

Hean
H3yuenue npeomema HanpaeieHo Ha OOCMUIICEHUE CEOYIOUUX Yenell:

¢ ¢dopMupoBaHHe MpeICTABIEHUH O MaTeMaTUKE KakK YHUBEPCAILHOM SI3BIKE HAYKH,
CPEICTBE MOJICIUPOBAHUS SIBICHUN U IPOLECCOB, 00 UAESIX U METOJaX MaTeMAaTHUKHU;

® pa3BHUTHe JIOTUYECKOTO MBIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOpaXEHHUS, aIrOPUTMUYECKOM
KYJIBTYpbl, KPUTHYHOCTH MBIIUICHUSI Ha YPOBHE, HEOOXOAMMOM Jjisi 0OyueHHs! B BBICIICH
IIKOJIE TI0 COOTBETCTBYIOIICH CHENUaTbHOCTH, B Oyaymed mnpodeccuoHaaIbHON
ACATCIIbHOCTH,

® oBJaJleHHEe MaTeMATHYeCKHMH 3HAHMUSAMHM ¥ YMEHHSIMH, HEOOXOJUMBIMU B
HOBCCHHGBHOﬁ JKU3HHU, IS HU3YUCHUSA IHKOJIBHBIX CCTCCTBCHHOHAYYHBLIX IUCHHUIIJIMH Ha
0a30BOM ypOBHE, ISl MPOJAOKEHUST 00pa30BaHMS.

¢ BOCHHUTAHHE CPEJICTBAMU MAaTEMAaTUKH KYJIbTYphl TUYHOCTH: OTHOILIEHUS K MaTeMaTHKE KakK
4acTH OOIIEYeNIOBeUYeCKOW KYJIbTYphl: 3HAaKOMCTBO C HCTOpPHEH pa3BUTHS MaTEMaTHKH,
SBOJIIOIIMEN  MaTeMaTW4yecKuX HACH, T[OHUMAaHUS 3HAUYMMOCTH MAaTeMaTUKU s



00IIECTBEHHOI'O ITporpecca.
Mecto npeamera B ¢genepaabHOM 0a3MCHOM Y4eOHOM IJIaHe
CormacHo ¢enepanpHOMy 0a3uCHOMY ydeOHOMY TUTaHy HJisi  00pa3oBaTEIbHBIX
yupexeHuit Poccuiickoil @enepani Ha U3y4eHUE T'€OMETPUN OTBOAMTCA 2 Yaca B HeAeNdo ,
utoro 70 4yacos 3a yueOHBIH roj .
Pacnpenesienne y4eOHBIX 4YACOB MO pa3jejiaM IPOrpaMMBbl.

Tema Kox-Bo
4acoB

BBeneHnne .AKCHOMBI CTEPEOMETPUU U UX CIIEICTBUSL. 5
[TapaysieabHOCTh NPSIMBIX U IJIOCKOCTEH. 20
[lepnieH IUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN. 20
MHOTOTrpaHHHKH. 13
BekTopsl B IPOCTPAHCTBE. 7
IToBTOpEHHE. 5

COJAEP)KAHUE TEM YYEBHOI'O KYPCA
1. BBeenue (AKCHOMBI CTEPEOMETPUM U UX CJIeICTBUA). (5 ).

[IpencraBnenne paszgena reoMeTpuum —  crepeomeTpuu. OCHOBHBIE — MOHATHUSA
CTepeoMeTpuu. AKCHOMBI CTEpPEOMETPUUM M HMX cJleAcTBUA. MHOrorpaHHHMKH:  KYO,
napajuleJenunesl, NpsSMOYIOJbHBIM Napajulelenunes, Mpu3Ma, NpsMas Ipu3Ma, IpaBHIbHAS
npusMa, upamuaa, npaBuibHas nupamuaa. MojenupoBaHie MHOTOTPAHHUKOB U3 Pa3BEPTOK U
C TIOMOIIIbIO T€OMETPUUECKOTO KOHCTPYKTOPA.

Henwb: osnakomums yuawuxcsi ¢ OCHOBHbIMU CBOUCMEAMU U CNOCOOAMU 3A0AHUSA
nAOCKOCMU Ha 6a3e 2pynn akcuom cmepeomempuu U ux cie0cmeui.

OcHOBHasf 11eJb— cHopMUPOBATH MPEACTABICHUS yJaIUXCs 00 OCHOBHBIX MOHITUSIX U
aKCMOMaX CTEPEOMETPUH, IO3HAKOMHUTH C OCHOBHBIMHU MPOCTPAHCTBEHHBIMH (PUTypaMu U
MOJIETUPOBAaHUEM MHOTOIPaHHUKOB.

OCOOCHHOCTBIO yueOHMKa SBISICTCSA PaHHEE BBEJACHUE OCHOBHBIX HPOCTPAHCTBEHHBIX
buryp, B TOM 4mncie, MHOTOTPAHHUKOB. J[al0TCs HECKOJIBKO CIOCOOOB M3TOTOBIICHUS MOJeNei
MHOTOTPaHHUKOB M3 pa3BEpPTOK M TI'E€OMETPUYECKOI0 KOHCTpyKTOopa. MozaenupoBaHue
MHOTOTPaHHHUKOB CIIY’)KUT Ba)KHBIM (PAKTOPOM Ppa3BUTHs MPOCTPAHCTBEHHBIX MPEICTaBICHUMN
YUAIIUXCA.

2. [TapajuteIbHOCTD NPSIMBIX U TUIOCKOCTEM. (20 4).

[lepecekatomuecs, mnapalelbHble W CKpEIIMBAIOIIMECS MpsIMbIE B IPOCTPAHCTBE.
Knaccudukanus B3aMMHOTO pacmoNoKeHUs JABYX MpsIMBIX B HpocTpaHcTBe. llpusHak
CKpeIIMBAIOIIUXCS MNpsAMbIX. [lapamiensHOCTh NpSAMONM M IUIOCKOCTH B MPOCTPAHCTBE.
Knaccudukanus B3auMHOTO pacnojoXeHUs NpsIMOM M TuiockocTH. [IpH3HaK mapamienbHOCTH
npssMoil W TIocKocTH. [lapamnenbHOCTh nBYX IIockocTed. Kiaccudukaruss B3anMHOTO
pacroyioxkeHus IByX IUIOocKocTed. IIpu3Hak mapamienbHOCTH ABYX ILIOCKOCTEH. IIpusHaku
NapajuIeIbHOCTU ABYX MPSMBIX B IPOCTPAHCTBE.

Henwb: oamv yuwawumca cucmemamuueckue 3HAHUA O NAPALIETbHOCMU HPAMbBIX U
nI0CKOCmell 8 NpOCMpPaHcmae.

OcHoOoOBHasa 1eab— chopMUPOBATh MPEICTABICHHUS YJALIUXCA O TOHATHH
NapajuleIbHOCTY U O B3aUMHOM pACIOJIOKEHUU MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE,
CUCTEMATUUYECKU HM3YYMTh CBOMCTBA NAapaUIEIbHBIX HPSMBIX M IJIOCKOCTEH, MO3HAKOMHTH C
HNOHATUSIMH BEKTOpA, MapaJlIeIbHOTO IMEepeHoca, MapajieIbHOTO MPOEKTUPOBAHUS W HAy4UTh
n300paXkaTh MPOCTPAHCTBEHHBIE (PUTYPBI HA TNIOCKOCTH B MAPAJUIEIbHON MPOSKIIUH.

B nannoit Teme 0000UIatOTCS M3BECTHBIE M3 IUITAHUMETPUU CBEACHUS O MapauIeIbHBIX
OpsIMBIX. BOJbBIIYI0 MOMOLIL NpPHU WIUIIOCTPALMM CBOWCTB MAapajuIENbHOCTH U IpPHU pELICHUU
3aJja4 MOT'YT OKa3aTh MOJIEJIN MHOTOTPAaHHHUKOB.

3nech Ke ydaluecs 3HaAKOMATCS ¢ METOJOM HM300pa)KeHHUsl NMPOCTPAHCTBEHHBIX (QUTYD,
OCHOBAaHHOM Ha MapajUIeIbHOM MPOEKTUPOBAHUM, TMOJIYYalOT HEOOXOIUMBIE MpPaKTHYECKHE



HaBBIKM 10 H300paKEHUIO MPOCTPAHCTBEHHBIX (uryp Ha riockoctH. Jlns yrayOiaeHHOro
M3YYEHHUS MOTYT CIY’KUTh 33JJa4l Ha IOCTPOEHUE CEUEHUN MHOTOTPAHHUKOB IIJIOCKOCTBIO.
3. IlepneHaNKYJIAPHOCTD MPSAMBIX U II0CKOCTEM. (20 4).

Yron Mexay OpsAMbBIMM B IpOCTpaHCTBE.  IlepneHIuKyISIpHOCTb  NPSMBIX.
[leprieHAMKYASIPHOCTh NPAMOM M TUIOCKOCTH. [Ipu3HaK mNepneHAuKYyIIPHOCTA MNPAMON U
II0CKOCTH. OpTOroHaJIbHOE IpOeKTHpoBaHME. [lepneHAMKYIsIp M HAKJIOHHAsA. YTOJl MEXAy
NpsAMOM M IUIOCKOCTBIO. JIByrpaHHblid yros. JIMHEWHBIA yroa ABYTPAHHOTO yria.
IlepnieHauKyIspHOCTh IUIOCKOCTEH. IIpu3HAaK NEpPHEHAUKYIIPHOCTH JIBYX IUIOCKOCTEH.
PaccrosiHne Mexy TOUKaMHU, MPSMBIMHU U TIJIOCKOCTSIMH.

Heas: dame yuawumcs cucmemamuyeckue 3HAHUSL O NEPNEHOUKYIAPHOCIU NPAMBIX U
nI0CKOCmel 8 NPOCMPAHCmEe; 86eCiu NOHAMUE Y2108 MeHCOY NPAMBIMU U NIOCKOCMAMU.

OcHOBHas 1eJab— chopMUpOBaTh MPEACTABICHUS YUALIUXCSA O MOHITHUAX
NEPHEHAUKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEM B MPOCTPAHCTBE, CUCTEMATUYECKH HW3Y4YUTh
CBOICTBA NEPIEHANKYJIAPHBIX NMPSAMBIX U INIOCKOCTEH, TO3HAKOMUTH C MMOHATHEM LIEHTPAIbHOIO
INPOEKTUPOBAHMUS W HAYYUTh H300pa)kaTh MPOCTPAHCTBEHHbIE (GUIYpHl Ha IJIOCKOCTH B
LEHTPAJIbHOU IIPOCKLIUH.

B nmanHOli TemMe 0000mIaloTCST M3BECTHbIE U3  IUJIAHUMETPUU  CBEICHUS O
NEPNEHIUKYJIAPHBIX  NpsAMBIX.  bosbllylo  HOMOIIb  NpU  WUIIOCTPAllMM  CBOWCTB
NEePNEHANKYIISIPHOCTH U IIPU PELIEHUH 3a/1a4 MOTYT OKa3aTh MOJEIN MHOTOTPAHHUKOB.

B kauecTBe [ONOJHUTENBHOTO MaTepHala YydallMecs 3HAKOMSATCS C METOA0M
M300paKeHHsI POCTPAHCTBEHHBIX (PUTYyp, OCHOBAHHOM Ha LEHTPAJIBLHOM MpOoeKTUpoBaHuu. OHU
Y3HAIOT, YTO LIEHTPAJIbHOE MPOEKTHUPOBAHUE HCIOJIB3YETCSI HE TOJIBKO B I'€OMETPHUM, HO U B
xuBonucH, ¢ororpapud U T.JA., YTO BOCHPUATHE YEIOBEKOM OKDPYKAIOIIUX MPEIMETOB
IOCPEACTBOM 3PEHMSI OCYIIECTBIIETCS MO 3aKOHAM LIEHTPAJILHOTO MPOEKTUPOBAHUS. YUalluecs
MOJIy4aloT HEOOXOAUMBIE MPAKTHYECKHE HABBIKM MO M300paKeHUIO MPOCTPAHCTBEHHBIX (QUTYp
Ha IUIOCKOCTH B LIEHTPAJIbHOU IPOEKIIUH.

4. Muororpanuuku (13 ).

MHororpansele yribl. BbIIykible MHOTOTpaHHMKM M MX CBoMcTBa. lIpaBuibHbIC
MHOTOTPAHHUKH.

Heab: cgopmuposamv vy  yuawuxcs npeocmagienue 00  OCHOBHBIX — BUOAX
MHO202PAHHUKOB U UX CEOUCMBAX, PACCMOMPEMb NPABUTbHBIE MHO20CPAHHUKU.

OcHOBHas II€Jb— NO3HAKOMUTh yYaIlUXCS C MOHATHSAMH MHOTOTPAHHOIO yria 1
BBIITYKJIOTO MHOTOIPAaHHMKA, PACCMOTPETh TEOpeMy Oillepa M €€ MNPUIIOKEHUS K PEIICHUIO
3amad, cQOpMHUpPOBATH TMPEICTABICHHUS O TMPABUIBHBIX, IOJTYNPABUIBHBIX M 3BE3IYaThIX
MHOT'OIPAHHHUKAX, OKA3aTh MPOSIBJICHUS MHOIOTPAHHUKOB B IIPUPOJIE B BUJI€ KPUCTAIIIIOB.

Cpenu mpocTpaHCTBEHHBIX (Uryp ocoboe 3HAUEHHWE HMMEIOT BBINYKJbIE (UTYpHI U, B
YaCTHOCTH, BBIMYKJIbIE MHOTOTpaHHUKH. Teopema Diiyiepa o uducie BEpIIUH, pedbep W rpaHeit
BBIMTYKJIOTO MHOTOTPAHHHMKA WTPACT BaXKHYIO POJb B PAa3IMYHBIX OOJIACTSIX MATEMaTHKH U €¢
npuioxkeHusx. [lpu u3ydyeHnn npaBUIbHBIX, MOTYNPAaBUIBHBIX U 3BE314aThIX MHOIOTPAHHUKOB
CIIelyeT MCIOIb30BaTh MOJENIM 3THUX MHOTOI'PDAHHUKOB, M3TOTOBJIEHHE KOTOPBIX OIHMCAHO B
ydeOHHKE, a TaKkKe TpaduuecKre KOMIBIOTEPHBIE CPEICTBA.

S.BekTopsl B mpocrpancTse (7 4).

Bekrtopsl B npoctpanctBe. KommmHeapHble U1 KOMIUIaHapHbIE BEKTOPHI. [lapannenbHbii
nepenoc. [lapamiensHoe NpOEKTUPOBaHUE U €ro cBOWCTBA. IlapajuienbHble MPOEKIUU IUIOCKUX
¢buryp. M3o0paxxeHne mpoCTpaHCTBEHHBIX (PuUTyp Ha TuiockocTH. CeueHHs MHOTOTPAaHHUKOB.
Hcropuueckue cBeneHus.

Heab: cpopmuposams y yuawuxcsa nonamue 6eKkmopa 6 npoCmpancmee; paccmompems
OCHOBHblEe Onepayuu Hao 6eKMopamu.

6.IToBTopenue (5 u).

Heas: nosmopums u 0606wums mamepuan, uzyyennwiil 6 10 kracce.



TPEBOBAHMUSA K YPOBHIO
MNOAIOTOBKH BBIITYCKHUKOB

B pe3ynomame uszyuenusa Kypca yuauwjueca O0nHCHbL:
3HaTh:
3HaYEHHE MaTeMaTU4YeCKON HayKH aJisi pellieHus 3a/ay, BO3HUKAIOIIUX B TEOpUU U
MPAaKTUKE; MIAPOTY M B TO K€ BPEMSA OIrPaHUYECHHOCTH IIPUMEHEHHUA MAaTEMaTHYECKUX
METOJIOB K aHAJIM3Y U UCCIIE0BAaHUIO MTPOLIECCOB U ABJICHUH B MPUPOJIE U OOIIECTBE;
3Ha4YeHHE MPAKTUKU U BOIPOCOB, BOSHUKAIOIIMX B CAMOM MaTeMaTuke Uit (popMUpOBaHUS
U Pa3BUTUS MAaTEMaTHUYECKOW HAyKH; HMCTOPUIO DPA3BUTHUS MOHITHUS YUCIA, CO3JAHUS
MAaTCMAaTUYCCKOI'0 aHAJIM34a, BOSBHUKHOBCHUSA U PA3BUTHA I'COMCTPHU;
YHHUBEpPCAJIbHBIA XapakTep 3aKOHOB JIOTUKM MAaTEeMaTHMYECKUX PpACCYXACHUH, UX
IMPUMCHUMOCTDb BO BCCX OGH&CTHX qeJI0OBEUECKOM ACATCIIBHOCTHU,
yMeTh:
pacro3HaBaTh Ha 4YepTeXkax M MOJENSIX IPOCTPAHCTBEHHbIE (OPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUSIMU, U300paXKEHUSIMU;
OMUCBLIBATHL B3aMMHOC PpPACIIOJIOKCHHUEC TPSAMBIX H IJIOCKOCTEH B MMPOCTPAHCTBE,
aApeyMeHmupo8ams 80U CYHCOEHUs 00 IMOM PACNOTIOHCEHUU,;
AHAIM3UPOBATh B TMPOCTEHIIMX CIy4dasX B3aMMHOE pAaCIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;
I/I306pa)KaTb OCHOBHBIC MHOTOTPpAHHUKW W KPYIJIBIC TCJA; BBIIOJHATL YCPTCIKU 110
YCIIOBUSIM 3aJ1ay;
cmpoums npocmeniuiue ceveHus Kyoa, npusmbl, NUPAMUOLL,
pemarh MIaHUMETPUUYECKHUEe U MPOCTEHIINe CTEepEOMETPHUUECKHE 3aJjaud Ha HaXOXACHHE
TEOMETPHUECKUX BEIMYUH (JUTHH, YIIIOB, IUIOMIA/Iel, 00HEMOB);
HCIIOJIb30BaTh TMPH PELIEHUU CTEPEOMETPUUYECKUX 3ajad IJIaHUMETpudeckue (akTbl U
METO/IBI;
MPOBOAMTD JOKA3aTENbHbIE PACCYKACHUS B XOJI€ PEILICHUS 3a/1ay;
HCMOJIL30BATH NMPUOOPETEeHHbIE 3HAHUS U YMEHUS] B MPAKTHYECKOI 1esiTeIbHOCTH U
NOBCEeIHEBHOI KU3HHU IS
UCCIIEOBaHMs (MOJEIUPOBAHMS) HECIOKHBIX INPAKTHUUECKUX CUTyallud Ha OCHOBE
M3y4eHHBIX (POopMYIT U CBOKCTB uryp;
BBIYUCIICHHUS] 0OBEMOB U IIJIOIACH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TeJ NMPHU PEIICHUH
MPAKTUYECKHUX 3aJ]lad, UCIIONb3ys MPU HEOOXOIUMOCTH CIPABOYHUKU U BBIYHCIUTEIbHBIE
YCTPOMCTBA.

TemaTHyeckoe IVIAHNPOBAHUE Y4eOHOI0 MaTepHaJia.

Ne Tema Koaunuecrso
naparpa 4acos
da
Brenenne .AKCHOMBI CTePEOMETPHH M MX CJIEACTBHS. 5
I'nasa 1. ITapajuieibHOCTH NPSIMBIX M IJIOCKOCTEH. 20
1 [TapaninenbHOCTh NPSIMBIX, MPSIMOM M TIIIOCKOCTH. 6
2 B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE. YTOJI MEXIY | S
JBYMs IPSMBIMH.
Koumponsnas paboma Nol 1
3 [TapanienbHOCTh MIIOCKOCTEM. 3
4 Terparap u mapaunenenunes 3
Pemenue 3agau 1
Koumponvnas paboma Ne2 1
I'naBa IL.IlepneHaAuKYJSIPHOCTD NPSIMBIX M INIOCKOCTEH 20
1 IleprieHAMKYISIPHOCTD NMPAMON U TIJIOCKOCTH 6
2 [leprieHAUKYJISP ¥ HAKIOHHBIE. YTOJ MEXAY IPSIMOM U 6




ITIJIOCKOCTBIO.

3 JByrpanubiii yroi. [lepneHauKynsipHOCTb MIIOCKOCTEM.

Pemenue 3amau
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Koumponvnas paboma Ne3

[
w

I'naBa III. MHOTOrpaHHMKH

1 ITonsitTue Muororpannuka. [Ipuszma

2 ITupamuga

3 IIpaBUIIbHBIE MHOTOIPAaHHUKHU

Penrenue 3anau

Konumponvnas paboma Nod

I'naBa IV.BekTOopbl B mIpocTpancTBe

1 [ToHsiTHE BEKTOpA B MPOCTPAHCTBE

N[ = Q[N ==\

2 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
YHCIIO0

3 KommanapHble BEKTOPBI

Penrenue 3anau

Konmponvnaa pavoma Ne 5

DN~ —= N

IloBTOpeHue kypca reomerpuu 3a 10 kiace

UTOro 70 yacoB

11 xnacc
MecTo npeamera
Ha n3ydenne npenmera oTBOAUTCA 2 Yaca B HeleJI10, HTOro 68 yacos 3a y4eOHbIH ropa.
Pe3yabTaTnl 00yyeHus
PesynbraTsl 00y4yeHus npeacTaBieHbl B TpeOoBaHUAX K YPOBHIO MMOATOTOBKH U 331al0T CUCTEMY
UTOTOBBIX PE3yJIbTaTOB O0YUYEHHs, KOTOPBIX JOJIKHBI 10CTUYb, BCE YYalHecs, OKAHYMBAIOIINE
11 xnace, ¥ JOCTHXKEHHE KOTOPBIX ABISETCS 0053aTEIbHBIM YCIOBUEM MOJIOKUTEIBHOM
aTTecTalluu yueHuKka 3a Kypc 11 kimacca. Ot TpeOOBaHMS CTPYKTYPHUPOBAHBI IO TPEM
KOMITOHEHTaM: 3HaTh, YMETh, UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHNUSA U YMEHHS B IPAKTUYECKOM
NESITEIbHOCTH U TIOBCEAHEBHOM KU3HH.
Pacnpenesienne y4eOHbBIX 4acoB 10 pa3/esaM NPOrpaMMbl
Mertoa kKoopauHaT B MpocTpaHcTBe 15 yacos.
Hununap, konyc u map — 17 yacoB
O0bemsl Ten — 23 yaca.
[ToBTOpenne — 13 yacos.
B xaxom u3 pa3zienoB yaensercs BHUMaHUE IPUBUTUIO HABBIKOB CAMOCTOSITEIbHON paOOTHI.
Ha npotsbxkennn n3ydeHust MaTepualia mpeanoiaraeTcs 3aKperuieHne 1 0TpadoTka OCHOBHBIX
YMEHUH 1 HaBBIKOB, MX COBEPLICHCTBOBAHME, a TAKKE CUCTEMAaTH3aLMs TOJyYeHHbIX PaHee
3HaHUM.
B xozne nzyuenus Matepuana miaHupyeTcsl IpoBeIeHNE SKOHTPOJIBHBIX PA00T N0 0CHOBHBIM
TeMaM U 1 HTOroBoi KOHTPOJIbLHOM padoThI.
Conep:xkanue o0yueHust
Tesia n moBepxHocTH BpameHnus. Llunuuap u konyc. YceueHHnslii KoHyc. OCHOBaHUE, BBICOTA,
O0KOBas MOBEPXHOCTb, 00pa3yroias, pa3zpepTka. OceBble CEUCHMSI U CEUCHMS], apalyiesIbHbIE
ocHoBanuto. lap u cepa, ux ceuenus. Kacarenpnas niaockocts k chepe. Cdepa, BnucaHHas B
MHOT'OI'paHHHUK, c(epa, ONUCAHHAS OKOJIO MHOTOTPAHHUKA.
O0BbeMBbI TeJ1 ¥ JI0IAAU UX moBepxHocTei. [TonsTue 06 o0beme Tena. OTHOLIEHHE 00BEMOB
nog00HbIX Ten. @opMyiel 00beMa Ky0a, mapajuienenuneaa, Ipu3Mel, UIMHApPa. DopMyIIbl
o0beMa paMuIbl U KoHyca. @OpMyIIbl IO IN TOBEPXHOCTEH IIMIIMHAPA U KOHYCA.
®dopmybl 00beMa Mmapa 1 IO cQepshl.



Koopaunartsl 4 BeKTOPBI. [lekapTOBBI KOOPIUHATHI B TpOoCTpaHCTBE. DopMyIia pacCTOSTHUS
MEXIy ABYMS TOUKaMHU. Y paBHEHHs cepbl U iockocTu. Koopannate! BekTopa. CBsI3b MEXKIY
KOOpJMHATaMH BEKTOPOB U KoopAuHaTaMu Touek. [IpocTeiimume 3agaun B KoopauHaTaXx.
CxkansipHoe npousBeieHre BeKTopoB. KominHeapHbie BeKTOphl. Pa3inoxkeHne BEKTopa 1o AByM
HEKOJTMHeapHbIM BekTopaM. Kommnanapueie Bek Topbl. Paznoxkenue no tpem
HEKOMIITTaHAPHBIM BEK TOPAM.
JBu:kenus. LlenTpanbHas, oceBasi U 3epKaibHasi cCMMMeTpud. [lapaienbHblil mepeHoc.
Tpe6oBaHNsl K YPOBHIO NOATOTOBKH Y4AIIUXCS

B pesynbraTe u3yueHus Kypca ydammecs JOKHbL:
3HATH:

1. OCHOBHBIE MOHATHS U ONPEEIICHUS TEOMETPUUECKUX PUTYP MO IPOTPAMME;

2. (GopMyTUPOBKH aKCMOM TUIAHUMETPHUH, OCHOBHBIX TEOPEM U HX CIICICTBUI;

3. BO3MOXKHOCTU T'€OMETPUH I OMHCAHUSI CBOMCTB peabHbIX MPEIMETOB U UX B3aUMHOIO

PacCIOIOKEHUS;
4. poib aKCMOMAaTUKU B TEOMETPHH;

1. COOTHOCHUTH IUIOCKHE Te€OMETpUYeCcKre GUTYphl U TpEXMEpPHbIE 00BEKTHI C UX
OMHMCAHUSMH, YEPTEKAMHU, U300pAKCHHUSIMH; PA3TTNYATh U aHAIM3UPOBATH B3aUMHOE
pacmoioxenue Guryp;

2. u300paxkaTh reoMeTpuuecKkre GUTYpHI U Tela, BBITOIHITH YEPTEXK M0 YCIOBHIO 3a7a4H;

3. peuaTrh reOMETPUYECKHE 3a7a4l, ONUPAsICh HA U3YYEHHBIE CBOMCTBA INIAHUMETPUUYECKHUX
U CTEPEOMETPUYECKHUX (DUTYP U OTHOIICHUA MEXIY HUMH, IPUMEHSIS anreOpandecKkuii u
TPUTOHOMETPUYECKHUH arlapar;

4. TpOBOAUTH JI0OKA3ATEIIbHBIE PACCYKIEHUS MPU PEIICHUH 3aa4, JOKa3bIBATh OCHOBHBIE
TEOpEMBI Kypca;

5. BBIYUCIATH JTUHEHHBIE JIEMEHTHI U YTIIBI B POCTPAHCTBEHHBIX KOHPUTYPALIUIX, 00HEMBI
Y TUIOIIAJTN TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M MX MPOCTEHIINX KOMOWHAIINN;

6. TPUMEHSATH KOOPAMHATHO-BEKTOPHBIN METOJI JUIsl BRIUMCICHUSI OTHOILIEHUM, PACCTOSHUMN
U yTJIOB;

7. CTPOWTH CEYCHHsI MHOTOTPAaHHUKOB U M300pakaTh CEUCHUs TENl BPAIICHHUS,
HCIO0JIb30BATH IPHOOpPETEHHbIEC 3HAHUA U YMEHUS B IPAKTHYECKOM AeSITeIbHOCTH U
NOBCE€IHEBHOM KU3HHU JJI:

1. wuccnenoBanus (MOJETUPOBAHMS) HECTOKHBIX MPAKTUYECKUX CUTyallMid HA OCHOBE

U3y4EHHBIX (POPMYI U CBOMCTB (UTyp;

2. BBIYUCIICHUS JUIMH, TUIOMIAJEH 1 00beMOB pealbHbIX 00BEKTOB MPHU PELICHUN

MPAKTUYECKHX 3a]1a4, UCTIONb3Ys MPU HEOOXOJUMOCTH CIIPABOYHHUKY M BHIYUCIUTEIHHBIC

YCTpOMCTBA.
TemaTH4eckoe IVIAaHUPOBAHUE YYeOHOI0 MaTepHaJia
Ne Tema KosmuectBo
naparpadga 4acoB.
yuyeOHUuKA
I'naBa V. Mertoa koopauHat B npocrpadcrie (15 yacoB)
1 KoopauHaTsl TOUKM M KOOPAMHATHI BEKTOpA 6
Konumponvnas paboma 1 1
2 CkasisipHO€E TPOU3BEACHHUE BEKTOPOB 4
3 JIBrKeHUS 2
Pemenue 3agau 1
Koumponvnas paboma 2 1
I'masa VI. Huaunap, konyc u map (17 yacoB)
1 Hununap 3
Konyc 4
3 Cdepa 4
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4 Pas3Hble 3a1au¥ HA MHOIOTPaHHUKH, IAJIMHIP, KOHYC U 1Iap

[\

Penrenue 3anau

p—

Konmponvnaa pavoma 3

I'naa VII. O0bemblI Te (23 yaca)

1 O6BeM NpsIMOYTOJILHOT0 NapaJlyIeNIeIuIea

O0BeM PsIMOM MPU3MBI U IUJTUHIPA

3 O0BeM HAKJIOHHOW MPU3MBI, TUPAMUJIBI U KOHYCa

Pemenue 3amau

Koumponvnas paboma 4

4 O6wem mapa u mionaas chepsl

Pa3nHbie 3a1aun Ha MHOTOTPAHHUKH, TWIMHAP, KOHYC U Iap

Pemenue 3amau

— =N R = QW W

Konmponvnas paboma 5

IToBTOpenue kypca crepeomerpun (13 yacon)

IToBrOpenue. Pemenne 3anau 12

Konumponvnas paboma 6 (umozosas) 1

HToro 68 yacoB

Hcnosb3yemMblii y4e0HO-MeTOAMYECKUI KOMILIEKT.
1.Atanacsu JI.C., byry3oB B.®., Kagomues C.b., [To3usk O.I'., Kucenesa JI.C. I'eometpus. 10 -
11 xmac cbl: YueOHuK 111 001ieo0pa3oBarenbHbIX yupexaeauii. M.: [Ipocemenue, 2014.
2.3uB b.I'. Jlunaktuyeckue marepuaisl o reomet pun 1ist 11 kiacca. M.: [Ipocsenienne
3.Kosanesa I'.1, Mazyposa H.W. reometrpus. 10-11 kmaccel: TecTsl A1l TEKYILETO U
o006o6maromiero KoHTpoisi. — Bonrorpaa: Yuurens, 2014.
4.10.A. I'nazkos, N.W. FOnuna, B.®. Byry3oB. Pabouas Terpans no reomerpun uist 10 kimacca. —
M.: IIpocBemienue, 2014.
5.CM. Caaksn, B.®. byry3oB W3yuenue reomerpum B 10-11 kmaccax: Meroguueckue
pexkoMeHmanuu K yueOHuky: Kaura mis yuurens. M.: [Ipocsemenue, 2012.

Kpumepuu u nopmul oyenoK 3Hanuil, ymeHuil, HagvlK08 00yuarouuxcsa

OuneHka NMcbMEHHBIX PadoT 00yYaAKO M XCS

Ommemxa «5» CTaBUTCH, €CIIH:

- paboTa BBIIOJIHEHA ITOJTHOCTHIO;

- BJIOTUYECKHUX PACCYXICHHSIX 1 000CHOBAHUH PEIIICHUSI HET MPOOEIIOB 1 OIIMOOK;

- B pCLIEHWH HET MaTeMaTU4YeCKUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIKCKa, HE
SIBJISTFOIIIASICS CIIE/ICTBUEM HE3HAHUS WM HEMOHUMAaHUs y4eOHOr0 MaTepuana).

Ommemka «4» CTaBUTCS, €CIIH:

- paboTa BBHIMOMHEHA TIOMHOCTHIO, HO OOOCHOBAaHHS MIATOB pEIICHHsS HEJOCTaTOYHBI (€CH
yMeHHe 0OO0CHOBBIBATh PACCyKIEHUS HE SBISUIOCH CTIEHUAIBHBIM OOBEKTOM MPOBEPKN);

- JIOMyIIIEHA OJIHA OIMOKA WK JBa-TPH HEJOUYeTa B BBIKJIA/IKAX, PUCYHKAX, YePTEKaxX WU Tpadukax
(ecrm 3TH BUJBI pabOT HE SBISUIUCH CTIEUAIbHBIM O0BEKTOM MPOBEPKH).

O1MeTKa «3» CTaBUTCS, ECIIN:

- jomyiieHo Oosiee oiHOM omMOKKM Uiy Oosiee ABYX-TpeX HEJOUETOB B BBIKJIAJKAX, YepTexax
WY rpadHKax, HO 00y4JaroLiics BiaaeeT 00s3aTeIbHBIMU YMEHUSMH T10 TIPOBEPSIEMOi TeMe.

Ommemka «2» CTaBUTCS, €CIIU:

- JIONMYIICHBI  CYIIECTBEHHBIC OMIMOKH, TIOKa3aBIIME, YTO OOYYAlOIIWIiCS HE  BIAJCET
00s13aTeIbHBIMA YMEHHUSMU 110 TAHHOW T€ME B MOJTHOU Mepe.

Ommemkxa «I» cTaBUTCS, €CIIH:

- pabota ToKa3aia OTCYTCTBUE y OOYYaroImIerocss 00s3aTe/IbHbIX 3HAHUM M YMEHHH TI0 TIPOBEPSIEMOM
TEME WM 3HAYUTEIILHAS YaCTh PaOOThI BbI ITOTHEHA HE CAMOCTOSITEITHHO.







